The Patagonian glaciers located in the southern part of the And es between 46 °30' Sand 51 °30' S are characterized by typical temperate conditions of heavy precipitation , rapid ice flows and high melting rates . During the austral summers of 1983-84 and 1985-86, field studies were made of the ice flow, heat balance and morphology of several glaciers in Patagonia. Coupled with aerial photographic surve ys, these revealed that most glaciers had retreated extensively in th e recent years, a maximum being 200 m a-I at San Rafael Glacier from 1974 to 1986. The lower part of Soler Glacier had thinned b y a rate of 5.2 m a-I fr om 1983 to 1985 . This paper presents three possible mechanisms to explain the large variatIOn of temperate glaciers during the last decad e, based on analyses of mass balance and dynamics of Patago nia n glaciers:
The Patagonian glaciers located in the southern part of the And es between 46 °30' Sand 51 °30' S are characterized by typical temperate conditions of heavy precipitation , rapid ice flows and high melting rates . During the austral summers of 1983-84 and 1985-86 , field studies were made of the ice flow, heat balance and morphology of several glaciers in Patagonia. Coupled with aerial photographic surve ys, these revealed that most glaciers had retreated extensively in th e recent years, a maximum being 200 m a-I at San Rafael Glacier from 1974 to 1986. The lower part of Soler Glacier had thinned b y a rate of 5.2 m a-I fr om 1983 to 1985 . This paper presents three possible mechanisms to explain the large variatIOn of temperate glaciers during the last decad e, based on analyses of mass balance and dynamics of Patago nia n glaciers:
(l) The a nnual melting rate was estimated a t abo ut 10-15 m a-I in water equivalent over the ablation area (from 350 to 1350 m a.s.l.) of Soler Glacier. Monthly mean air temperature in the coldest season (June through August) was estimated at about 0 ° -4°C near the termini of most glaciers in Patagonia. That temperature coincides with a n air temperature which is critical for solid or liquid precIpItation. The difference in the surface albedo, that is, 0.7-0.8 for new snow and 0.4-0.55 for bare ice (0.1-0.2 for debris-covered ice), results in different melting rates. Hence , a slight change in air temperature should cause an enhanced change in ice thick ness by a positi ve feedback mechanism.
(2) The flow velocit y was measured or estimated and was found to change da il y and seasonally b y fact o rs of 3 to 5
at Soler Glacier . The large flow velocity variatIOn was a ttri buted to difference in the basal sliding veloci ty. Consequently, a change in the amo unt of subglaci al water or the structur e of the basal water sys tem should cause a large change in the ice flow , whi ch in turn results in a retreat or an advance of the glacier-like "mini-surge". (3) Frequent fluctuations of calving glaciers (e. g. San R afael and Pi o XI glaciers) have been much reported; howe ve r, information on the pos ition of the grounding lines is very sca rc e. The adva nce or retreat of the glacier front may poss ibly ha ve been affec ted by that of the fl oating terminu s. The rate of calving from the ice ton gue or spreadin g of ice shelves should mainl y be controlled by th e melting rate of ice in the water and by the mechan ical properties of ice, and these factors are not directly related to clim atic change or the surge phenomen on.
RADIATION INTERACTIONS BETWEEN CLOUD AND SNOW

AND ICE MASSES (Abstract)
by Tetsuo Ohata (Water Resea rch Institute, Nagoya University, Nagoya 464 , Japan ) Solar radiation is one of the most important me teorological components in the heat balance of the glaciers and other snow and ice masses. Observed solar radiation values are generally discussed in relation to a ltitude , landform, geographical position of the observation point and cloud. However, as surface of snow and ice masses possess high albedo, the surface global solar radiation o n snow and ice masses usually shows higher value than su rrounding ground which is low albedo, due to mUltiple re flection between surface and cloud . This is an important factor in determination of solar radiation on snow and ice masses. When this process is prominent, surface global solar radiati on will depend on the size of the snow and ice masses. This process will be investigated in two parts. One is the prese ntation of radiation data taken on an ice cap and surrounding ground in the northwestern Tibetan plateau. Obse rvations show that mean daily global solar radiation was 26% hi gher on the ice cap than on the ground: especially on cloudy da ys this value exceeded 50%. The second is collaboration of radiation data on snow and ice masses of previous studies: those data will be discussed from the above point of view. The size effect of snow and ice masses on surface solar radiation will be stressed .
